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AiinbaeB 1.H. Maremaruka. PabGodas mporpamMMa AMCHUIUIMHBI Ui 00yYaromuxcs 1o
MpOorpaMme MOArOTOBKU CHEUannucToB cpeanero 38eHa 49.02.01 dusnueckas kynbTypa. @opma
oOyueHust — ouHas. ToGomnbck, 2022.

Pabouas mporpamMma AMCHMIUIMHBI pa3paboTaHa Ha ocHoBe denepasbHOro CTaHAapTa

cpenHero obmiero oOpa3oBaHus, yrBepkaeHHoro Ilpukazom Munobpuayku Poccun ot 17 mas
2012 1. Ne 413, denepanbHOrO rocyIapCTBEHHOTO OOpa30BaTEILHOTO CTaHIApTa CPEIHETO
npodeccuonansHoro oOpazoBaHust Mo crnernuanbHocTd  49.02.01 ®usuueckas KynbTypa,
YTBEPKJICHHOTO TpUKa3oM MuHHCTEpPCTBA 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot 27
okta6ps 2014 roga, Ne 1355, npumepHoii porpaMMel yuyeOHOM AUCHUILIMHBI MaTemaTuka s
npodeccHoHaNbHBIX  00pa3oBaTeNbHBIX OpraHu3aluii, peKoMeHJoBaHHON DenepalbHBIM
rOCy/lapCTBEHHBIM  aBTOHOMHBIM  yupexjeHuem «®DenepanpHplii  MHCTUTYT  pa3BUTHS
obpazoBanus» (nanee — PI'AY «OUPO») B kauecTBe MpUMEPHOI MPOTrpaMMBbl AJIs peaau3aluu
OCHOBHOI mpodeccroHanbHoi oOpa3oBarensHol nporpamMmbl CITO Ha 6a3e 0CHOBHOTO 00IIETO
o0Opa3oBaHMsl ¢ TOJIYYEHHEM CpeaHero olmiero oOpaszoBaHus, MPOTOKON Ne 3 orT «21y»wurons
2015r., peructparmonnsiii HoMep peneH3uu Ne 377 ot «23» utonst 2015r. DTAY «DUPO».
Pabouass mporpamMMa maucHUIUIMHBI onmyOnukoBaHa Ha caiite Trom['Y: Maremaruka.
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1. ITacnopT padoueii nporpaMmMsbl 1M CHHIIIHHbI

1.1. O01acTh NPUMEHEHHS POTPAMMBI

Pabouas mnporpamMma JIUCHMIUIMHBI — SBJISIETCS YacThI0 MPOTPAMMBI  MOATOTOBKH
cneruaniucToB cpearero 3BeHa B cooTBeTcTBUU ¢ PI'OC CIIO mo cnemumansHOocTH 49.02.01
dusnueckas KyJapTypa.

1.2. MecTO0 AUMCHMILIMHBI B CTPYKType NPOrpaMMbl INOATOTOBKH CIEHHAJINCTOB
Cpe/Hero 3BeHa

Jucuunnuna «Mamemamuka» BXOAUT B 0JI0K 00111e00pa3oBaTeabHON MOATOTOBKH.

1.3. e ® 3aga4M JMCHUILIMHBI — TPe0OBAaHMA K pe3yabTaTaM OCBOCHHUS
AUCHHUILIMHBI.

B pesynomame oceoerusi Oucyuniurvl 00y4aowutics O0N4CeH 3HAmb/ROHUMAMb !

— 3HAu€HUE MATEMAaTUYECKOM HAyKM JUIsl pEelIeHHs 3a]lady, BO3HHUKAIOIIMX B TEOPUU U
IIPAKTHKE;

— BO3MOXHOCTM IPUMEHEHHUS MaTeMaTHYeCKMX METOJOB K AaHAIN3Y U HCCIIEOBaHUIO
IIPOLIECCOB U BJICHUI B PUPOJIE U OOIIECTBE;

— pOJb MPAaKTUKU JJI1 (GOPMHUPOBAHUS M Pa3BUTHS MATEeMaTHYECKOH HAyKH; HCTOPHIO
pa3BUTHUS MOHATHS YMCIA, CO3JaHUS MAaTEMaTHUECKOIO aHalu3a, BO3SHUKHOBEHHS U PA3BUTHS
TEOMETPHUN;

— YHUBEPCAJIBHBIM XapakTep 3aKOHOB JIOTMKM MaTeMAaTUYECKUX PpaCCyKIEHUH, HX
MIPUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUECKOM e TEIIbHOCTH;

— BEPOSTHOCTHBIN XapaKTep Pa3INYHBIX IIPOLECCOB OKPYIKAIOLIETO MUPA;

AJITEBPA

yMeTb:

— BBINOJIHATH apUPMETHUYECKUE ACUCTBUS HAJl YUCIIAMH, COYETas YCTHBIE U MUChMEHHbIE
MIPUEMBI, IPUMEHEHHE BHIYMCIUTENIBHBIX YCTPOKCTB;

— HAaxoAuTh MPHUONMKEHHbIE 3HAYEHUS BEJIMYMH W TOTPEIIHOCTH BBIYMCICHUH
(aOcosntoTHAs: U OTHOCHUTENIbHAS ); CPABHUBAThH YHCIIOBBIE BBIPAKECHMUS,;

— HaxoJuTh 3HAYEHUs KOPHS, CTENEHH, Jorapupma, TPUrOHOMETPUUECKUX BBIPAKEHUIN
Ha OCHOBE OINpEJAETCHUS, WCIOJIb3ys NpU HEOOXOIMMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA;
0JIb30BAThCS MPUOIMKEHHON OLEHKOM M MPUKUAKON NP MPAKTUYECKUX pacuerax;

— BBINOJIHATh MpPeoOpa3oBaHMs BBIPAKEHUH, NpUMeEHSs (OpMyJibl, CBSI3aHHBIE CO
CBOWCTBaMH CTETICHEH, JTOrapu)MOB, TPUTOHOMETPHUECKUX (DYyHKIIHIA;

— HCIIOJIb30BaTh MPHOOpPETEHHBbIE 3HAHUA U YMEHMS B MPAKTUUYECKOW IESTENbHOCTU U
MOBCEJTHEBHOM JKM3HU Il NPAaKTUYECKUX pacdyeToB Mo ¢opmynaM, BKIOYas (HOpMyIbl,
coJiep>Kallie CTENEHHU, paauKaibl, JorapudMbl U TPUTOHOMETPUUECKHE (YHKIMH, UCIIOJIb3YS
[P HEOOXOTUMOCTH CIIPABOYHBIE MAaTepHAaIIbl U MPOCTEHIIINE BHIYUCIUTEIBHBIE YCTPOHCTBA.

®OYHKIUU U TPAOUKHU

yMeTb:

— BBIYUCIIATH 3HAYCHHE (PYHKLMH IO 33JJaHHOMY 3HAYCHHIO apryMEHTa NpU pa3IHyHBIX
croco0ax 3aaHust QyHKIIHH;

— OMpeneniTh OCHOBHBIE CBOMCTBA YHCIOBBIX (YHKIMH, HUTIOCTPUPOBATH HMX Ha
rpadukax;

— CTpOMTh TIpaUKM H3Y4YEHHBIX (YHKIMH, WITIOCTPUPOBATh MO IpaduKy CBOWCTBA
AJIEMEHTApHBIX (PYHKLNI;

— HCIIOJIb30BATh MOHATHE (PYHKLIMU AJI ONMCAHUS U aHAJIM3a 3aBUCUMOCTEN BEJINYUH;

HCII0JIL30BATH NPHOOPEeTEeHHbIC 3HAHUSL M YMEHHA B IPAKTHYECKOH e TeJJbHOCTH H
MOBCEeIHEBHOI KM3HM: U1 ONUCAHHUS C TOMOIIbIO (YHKIUH pa3iIMyHBIX 3aBHCHUMOCTEH,
Npe/ICTaBICHUs UX TpaUuecKu, UHTEpIpEeTaiy rpaduKoB.

HAYAJIA MATEMATHNYECKOI'O AHAJIN3A



yMeTh!

— HaXOJUTh NMPOU3BOIHBIEC FIIEMEHTAPHBIX (DYHKITHIA;

— WCTOJIB30BaTh TPOW3BOAHYIO ISl W3YYEHHUS CBOMCTB (YHKIHMHA ¥ IOCTPOCHHUS
rpa¢uKoB;

— TPUMEHSTH TMPOW3BOAHYIO JUIsl MPOBEIACHUS NPUOIMKEHHBIX BBIYHCICHUH, peIIaTh
3a1a4M NPUKIIAIHOTO XapaKTepa Ha HaX0XKJICHUE HauOOJIBIIET0 1 HAMMEHBIIIETO 3HAYCHUS,

— BBIUMCIIATH B MPOCTEHIIMX CIydyasX IUIOMAQAM U OOBEMBl C HCHOJIb30BAHUEM
OTIPEICIIEHHOTO UHTETrpaa;

HCNOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHUSsI B IPAKTHYECKOM 1eATeJbHOCTH U
MOBCEAHEBHOM JKM3HM JUIS: PEIICHWS MPUKIAJHBIX 3a7ad, B TOM WYHCJIE COIHAIBHO-
HSKOHOMHUYECKUX M (PU3MUECKUX, HA HAHOOJBIINE M HAaUMEHbIINE 3HAUCHUs, Ha HaXOXJICHHUE
CKOPOCTH B YCKOPCHHSI.

YPABHEHUS U HEPABEHCTBA

yMeTh:

— pemaTh palnuoOHANbHBIC, TOKa3aTelbHbIE, JIOTapU(PMUYECKUE, TPUTOHOMETPHUYECCKUE
YpaBHEHHsI, CBOJSIIMECS K JTUHEWHBIM M KBJIPAaTHBIM, a TAaKXKe aHAIOTUYHBIE HEPAaBEHCTBA U
CHCTEMBI;

— HCMOJIb30BaTh TpaQUUECKUl METOJ PEIICHUs] ypaBHEHUH U HEPaBEHCTB; M300pakaTh
Ha KOOPAWHATHOM IIOCKOCTH pEUICHWs YpaBHEHWH, HEPAaBEHCTB W CHCTEM C JIByMs
HEH3BECTHBIMU;

— COCTaBJIATH W peIIaTh YPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC
BEJINYMHBI B TEKCTOBBIX (B TOM YHMCIIE TPHUKJIATHBIX) 3a1a4ax.

HCHOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHUSI B IPAKTHYECKOI 1eATeJIbHOCTH U
MOBCETHEBHOM JKM3HH: JUII TOCTPOSHHS M HCCIEAOBAHUS MPOCTEHIINX MaTeMaTH4eCKUX
MOJETEH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPHUS BEPOSITHOCTEN

yMeTh!

— pemarb MPOCTeHWIINEe KOMOMHATOPHBIE 3aadydl METOJOM Tepebopa, a TakkKe C
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

— BBIYUCIIATH B MPOCTEHIINX CITy4asx BEPOSITHOCTU COOBITHI HAa OCHOBE IMOJICUETa YUCIIa
HCXO/IOB;

HCNOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHUSI B IPAKTHYECKOI 1eATeJIbHOCTH U
MOBCeTHEBHOM KU3HM: Ul aHAJM3a PEATbHBIX YHCIOBBIX JAaHHBIX, NTPEJCTABICHHBIX B BUJEC
auarpamm, rpauKoB; aHaIM3a HHPOPMAIIMK CTATUCTHYECKOTO XapaKTepa.

ITEOMETPUSA

yMeThb:

— pacro3HaBaTh Ha YepTeXKaX W MOIENSAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHble OOBEKTHI C MX ONHCAHUSAMH, HM300paXEHUSMH; ONKCHIBATh B3aUMHOE
pacIioyio’KeHNEe TMPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHUPOBATH CBOW CYXKICHHUS 00
3TOM PaCMOJIOKEHUH;

— aHATM3UPOBATh B MPOCTEUIIMX CIIydasX B3aUMHOE pACIIONOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

— u300pa’kaThb OCHOBHbIE MHOTOTPAHHUKU M TeEJa; BBIOJIHATH YEPTEKHU IO YCIOBHUIM
3ajad;

— CTPOUTH NPOCTEHIINE CEYCHUS KyOa, IIPU3MBbI, TUPaMHUIb;

— pewmarh IUITAHUMETPUYECKHE M TPOCTEHIINEe CTepeoMEeTpHUecKHe 3aJauyd  Ha
HaXOXXJCHUE TeOMETPHYECKUX BEJIWYHH (JIJTHH, YTIIOB, IUIOMIAJICH, 00HEMOB);

— HCIIOJIb30BaTh NPH PEIICHUH CTEPEOMETPHUYECKUX 33/1a4 TUIAaHUMETpUdIecKue (HakTol U
METOJIBI;



— MPOBOAUTH JAOKA3aTEIbHBIE PACCYKICHUS B XOJC PELIECHUS 3a/1a4;

HCI0JIL30BATH NPHOOpeTeHHbIEe 3HAHUSI M YMEHHS B IPAKTHYECKOMH e TeJIbHOCTH H
MOBCEAHEBHOM JKW3HM: I UCCIENI0BaHUS (MOJENHUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX
CHTyalllii Ha OCHOBE M3YYEHHBIX ()OPMYI M CBOMCTB (pHUTYyp; BBIYMCICHHS 0OBEMOB M IIJIOMIA ICH
MIOBEPXHOCTEN INMPOCTPAHCTBEHHBIX TEJ, NPU PELICHUH NPAKTUYECKUX 3a]ad, UCIOJb3ys IPU
HEO0OXOJUMOCTH CIIPABOYHUKYU M BBIYMCIUTENIbHbBIE YCTPONCTBA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHME MPOrpPaMMbl TUCIHHUILIAHBI:
MakcHuMaibHas ydeOHasi Harpyska oOydaromierocsi 242 4acoB, B TOM YHUCIIE:
o0s3aTenbHas ayJUTOpHasi Harpy3ka oOyuatomierocst 156 gacos.

2. CTpyKTYypa M cojep:KaHue TUCITUTIIUHBI

2.1. O0beM y4eOHOM TUCHHUILUIMHBI U BU/bI Y4eOHOH padoThI

Bun yueGHOM paboThI O6bem yacoB

MakcumMasbHas yuebHasi Harpy3ka (Bcero) 242
O0s13aTeNbHAS ayAUTOPHAS yaeOHasi Harpy3ka (BCero) 156
B TOM YHCJIE!

JIEKIIAU 78

MIPAKTUYECKUE 3aHATHS 78
@DopMbI MPOMEKYTOUHOM aTTECTAMK [0 JUCHUILINHE:
KoHnTtponbHas pabota 1 cemectp
9K3aMEH 2 ceMecTp




2.2. TemaTuyeckuii VIAH U COAEPKAHME JUCHUILTUHBI

HaunmenoBanme Coneprxanne yuyeOHOT0 MaTepuraa, JabopaTopHbie padOThI M MPAKTUIECKUE 3aHITHS, O0bem | YpoBeHb OCBOCHHS
pa3IesioB U TeM camocTosITeNIbHasl paboTa 00yJarImuXCsi, KypcoBasi paboTa (MIpOeKT) 4acoB
1 2 3 4
1 CEMECTP
BJIOK 1 AJITEBPA 103
yac
Paszgen 1. Pa3Burtue nonsitusi 0 yncjae. Kopuu u crenenun 10
1. Llensie u panoHaNbHbIE YKcia. JleCTBUTEbHBIE YHCIIA. 2 N
Tema 1.1. 2. [TpubnnKeHHbIE BEIYUCIICHUS. PenpoﬂyKTHBHI{H
o IIpoayKTHBHBIN
PaseuTue nonsitusi 0 | 3. Kopens crenenu n > 1 u ero cBoucTBa
yuciae. Kopuu n CamocTosiTe1bHasi paGoTa o0yyawmmxes: padbota ¢ ydeOHBIM MaTepHUaIOM 2
cTeneHu PEKOMEHIYEMOM JTUTEPaTyPhl U JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU PECYPCAMU U
COCTaBJICHHE OMOPHOro KoHcneKTa 1o Teme: «KopeHb crenenu n > 1 1 ero CBOMCTBa.
IIpakTH4yeckoe 3aHsATHE: 2
Tema 1.2. 1. CreneHs ¢ pallMOHAIBHBIM [10KA3aTEIEM U €€ CBOMCTBA. ITpoyKTHBHBIH
CTeneHb ¢ 2. IloHATHE O CTENEHU C IEUCTBUTEIIBHBIM [10KA3ATEIIEM.
PANHOHAILHBIM 3. CBOWCTBA CTENEHH C JEHUCTBUTEILHEBIM II0KA3aTEIEM.
MmoKa3aTe/jieM u ee CamocrosiTesibHas padora o0yuarwmuxcs: Penenre yrnpaxHeHU U 3ajaHui, 4
CBOiiCTBA. (bopMuUpPYIOLIUX MOHITHE KOPHS CTENEHU N > 1 U ero CBOICTB; CTENEHU C
palMOHAJIBHBIM [MOKA3aTEJIEM M €€ CBOWCTB.
Pa3znea 2. Jlorapudgm u npeodpazoBaHue NPOCTEHIINX BbIPAKEHUH 14
Tema 2.1. 1. Jlorapudm gucia. OCHOBHOE JIOTapUMUIECKOE TOKIECTBO. 2 PenpoaykTuBHBII
Jlorapugm 2. Jlorapudm npou3BeIeHUs, YaCTHOTO, CTETICHH; TIEPEX0] K HOBOMY OCHOBAHHIO. O3HaKOMUTEIbHBIN
3. JlecATUYHBIA M HATYPAJIbHBIN JJOrapr(pMbl, YUCIIO €. PenpoiyKTUBHBIM
IIpakTHyeckune 3aHATHS 2
1. Pemienue 3aanuii U yrpa)KHeHUH, HaIIPaBJICHHBIX Ha (hOpMUpOBaHHE TOHATHUS TTpoyKTHBHEI
norapugma.
2. Pemenue 3a1aHuii Ha YCBOSHUE CBOWCTB JIOTApU(MOB, BEIYUCIICHUE ICCATUIHBIX U
HATYpaJIbHBIX JOrapu(MOB Ha KaIbKYJISATOpE.
CamocrosiTesibHas padora odyuyaromuxcs: CocTaBieHHe CTPYKTYPHO-JIOIHUECKOM 2




CXEMBI 10 MaTepHajlaM CIIPpaBOYHOM U yueOHOI auTepatypsl o Teme «CBoiicTBa
J0rapuMOBY.

1. IIpeoOpa3oBanus MPOCTEHIINX BBIPAXKEHUH, BKIIIOYAIOIIUX apu(MeTHuecKue 2
olepanum.
2. [IpeoOpa3oBaHus IPOCTEHIINX BbIPAXKEHHM, BKJIIOUAIOLIUX OINEPALIMI0 BO3BECHUS B .
PeOdp P p ’ = pall A PenponykxTuBHbBIN
T 2 CTCIICHb.
- ;Ma . 3. IIpeoOpa3oBanus MPOCTENIINX BbIPAXKEHNUH, BKIIIOYAIOLINX OIIEPALII0
peoopasoBaHus JOrapu(pMHUPOBAHUSL.
MpOCTEHIIMX IIpakTHYeckHe 3aHATHA: 2 [IponykTHBHBIH
BBIPasKeHUH P o o o
ellIeHHe YIPaKHEHUH Ha MpeoOpazoBaHMs MIPOCTEHIINX BBIPAKEHUN C
HCTIOJIb30BaHNEM (HOpMYJT M ITPAaBUJII MPeoOpa3oBaHusl OYKBEHHBIX BBIPAKCHUH.
KonTpoabnast padora Ne 1 mo teme «Kopuu u crenenu. Jlorapudm, cBoiicta 2 [IponykTUBHBIH
sorapuMoBy.
CamocrosiTeibHasi padota o0yuarommxes: [Togdop 3a1ay nmpakTHUECKOro xapakrepa 2
Ha MPUMEHEHHE JIOTapu(PMOB B pealbHOM KU3HHU.
Pa3znea 3. OCHOBBI TPUTOHOMETPUH 28
Tena 3.1 1.YucnoBas okpy>kKHOCTb. UncioBasi OKpY>KHOCTh Ha KOOPJUHATHOH IJIOCKOCTH. 4
. 2. CuHyC, KOCHHYC, TAHT'€HC U KOTAHT€HC IPOM3BOJIBHOTO YIJIA. .
Cunyc, kocunyc, PenponykTuBHbII
3. Papuannas mepa yria.
TAHT'€HC YIJIOBOI0 U
4. CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YUCJIA.
YHCJIOBOI0 =
ApryMenTa CamocrosiTesibHas padora o0yuaromuxcs: Pemenue npocreidmmx 4
Y ) TPUTOHOMETPUYECKUX HEPABEHCTB IIPH MOMOLIY €IMHUYHON OKPY>KHOCTH.
Tema 3.2. 1. OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTRA. 4
OcHoOBHBIE 2. ®opMyJibl IPUBEICHHUS. N
PenpoaykTuBHBIN
Tpuronomerpuyeckue | 3. CuHyc, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTHU JBYX YTJIOB.
TOKIECTBA 4. CuHYyC ¥ KOCUHYC JIBOWHOTO yTJIa.
IIpakTHYecKkHe 3aHATHA: 2 [IponyKkTHBHBIH

1. @opMyJIBl IOJIOBUHHOTO yTJIa.

2. [IpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (PYHKIMN B TPOU3BEAECHUE U
IIPOU3BENICHUS B CYMMY.

3. BolpaskeHue TpUroHOMETPUUECKUX (DYHKIMI Yepe3 TAaHI€HC TOJIOBUHHOTO




apryMeHTa.
2. [IpeobpazoBaHre TPOCTEHITUX TPUTOHOMETPHIECKUX BBIPAKESHHUH.

CamocrosiTesibHas padora odyuaromuxcs: Iloctpoenue u uccienoBanue
MaTeMaTH4ecKor MoJiesin «YncnoBas OKpYKHOCTb» C IOCIEAYIOIINM PacCMOTPEHUEM
Ha HEW MCTUHHOCTU (OPMYII IPHUBEICHUSI.

Tema 3.3.
Tpuronomerpuieckue
YPABHEHUA

1. TIpocteiilye TpUrOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA.
2. ApKcHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIa.

PenponykTuBHBII

IIpakTn4yeckue 3aHATHSA:

Meroas! peleHnii TPUrOHOMETPUYECKUX YPAaBHEHUIA:
1. PaznosxeHne Ha MHOXKUTENY;

2. OyHKIMOHATBHO-TPa)UIECKHIA;

3. BBenenue HOBOI IEpEMEHHOM;

4. Peienne ogHopoaHbix ypaBHeHui I u Il ctenenu.

IIpoayKkTHBHBII

KontpoJabnas padora Ne 2 mo teMe «OCHOBBI TPUTOHOMETPUM.

[IpoayKkTHBHBIN

CamocrosiTesibHas pabora odyuyarmuxcsa: CocTaBieHUe alrOPUTMOB IO PEIICHUIO
IPOCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHUI

BJIOK 2.

YPABHEHUA U HEPABEHCTBA

22

Tema 2.1.
Pemenue
YPaBHEHUI U
HEPABEHCTB.

1. Pemienue panoHaabHbIX YpaBHEHUM U HEPABEHCTB.

2. Pemenve nuppaioHaJIbHBIX YPaBHEHUH.

3. Pemienue nokasarenbHbIX YPABHEHUN U HEPABEHCTB.

4. Pemienne norapu(pMuUYecKuX ypaBHCHU U HEPaBEHCTB.
5. TpUroHOMETpUYECKUE HEPABEHCTBA.

O3HaKOMUTENLHBII
O3HaKOMUTEILHBIN
PenponykTuBHBII
PenponykTuBHBIN
(O3HaKOMUTENLHBII

IIpakTHUYecKkue 3aHATHS:

1. Pemenuie panoHaabHBIX YpaBHEHUN U HEPABEHCTB;

2. Penienne HppalMOHAIBHBIX YPABHEHUM.

3. Pemienue nokasarenbHbIX YPABHEHUN U HEPABEHCTB.

4. Pemenue jorapu(pMUUECKUX YPaBHEHUH U HEPABEHCTB.

[IponykTUBHBII

CamocroniTesibHas pa6oTa odyuarmuxcs: CocTaBieHUE TaOJIHIIbL:
«TpUrOHOMETPHUYECKIE HEPABEHCTBA U METOJIbI UX PCIICHHS.

Tema 2.2.

1. PaBHOCMJIBHOCTh YpaBHEHH, HEPABEHCTB, CUCTEM.
2. PaunonainbHble, HppalMOHAIbHBIE, IOKA3aTEIIBHBIE U TPUTOHOMETPUUECKHE
YPAaBHEHUS U CUCTEMBI.

PenponykTuBHbII




OO0urue MeToabI
pelieHus yPAaBHEHUH U
HEPABEHCTB

3. OcHOBHBIE IPUEMBI PELICHNS CUCTEM YPaBHEHUI: pa3IoKEHUE HA MHOXKUTEIH,
BBEJICHIE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, IpadUyecKuil MeTo1, aaredpanyeckoe
CIIOXKEHHE.

5. Pemienue npocTerinX CUCTEM YPAaBHEHHM C ABYMS HEM3BECTHBIMU.

6. Penienne cuctemM HEPABEHCTB C OJJHOW NEPEMEHHOM.

7. MeToa MHTEPBAJIOB.

I[IpakTHYeckne 3aHATHA:

1. Ucrionp30Banus CBOMCTB M rpaduKoB GYHKIIUN MTPU PEIICHUN YPaBHEHUH U
HEPaBEHCTB.

2. N3o0paxeHue Ha KOOPAUHATHOM TNIOCKOCTH MHOYKECTBA PEIICHUN YpaBHEHUHN 1
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU U UX CHCTEM.

3-4. [IpumeHeHre MaTeMaTHUYECKUX METOJIOB sl pEIICHUs CO/IepP KaTeIbHBIX 3a1a4 U3
pa3IUYHBIX 00JaCTel HAYKU M MPpaKTUKU. VHTepripeTanus pe3yibraTta, y4eT pealbHbIX
OTpaHUYCHUH.

[IponykTUBHBIH

KonTtpoubnas pabora Ne 3 no teMe «OCHOBHBIE METO/IbI PELLICHUS] YPABHEHUH U
HEPaBEHCTBY.

BJIOK 3.

OYHKIIMHU

24

Tema 3.1.
DYyHKUHMH ¥ UX
CBOMCTBA.

1. ®yukuuu. O6nacTh onpeaencHusl © MHOXKeCTBO 3HaueHui. ['paduk QpyHKImn.

2. CpoticTBa (PyHKIMI: MOHOTOHHOCTH, Y€THOCTh U HEYETHOCTD, IEPUOTUIHOCTD,
OTPaHUYEHHOCT.

3. [IpomexyTku Bo3pacTanusi U yoriBanus. HanbGonpiime u HAaMMEeHbIINE 3HAYCHHUS.
4. Touku skcTpemMyMa (JIOKaTbHOTO MaKCUMyMa M MUHUMYMa).

5. I'padmueckasi HHTEpIpETALUSI.

PenponykTuBHbII

IIpakTHYecKkHe 3aHATHA:

1. [loctpoenue rpadukoB QPyHKINN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

2. [Tpumepb! PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peaJIbHBIX MPOLIECCAX U SBICHHUSX.
3-4. O6partHas pynkius. O6macTh ONpeACICHUs U 00J1acTh 3HAYCHHST 00paTHOM
dbyskmn. ['paduk obpatHoi QyHKIHM.

[IponykTUBHBII

CamocrosiTesibHasi padoTa odyuyarwmuxcsi: [lon6op ynpaxHeHuii Ha npeoOpa3oBaHMs
rpaduKOB: MapaIeIbHOTO TIEPEHOCA U CUMMETPUH; OTHOCUTEILHO OCEH KOOPAUHAT MpH
MOCTPOEHUU I'paMKOB MPOCTEHIINX (PYHKIMHA, C TOCTIEAYIOUINM PEIICHUEM.

1. Crenennast GyHKIUS C HATYpaJTbHBIM IOKA3aTENIEM, €€ CBOWCTBA U IrpaduK.

O3HAKOMUTEIILHBIN
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Tema 3.2.
Buae! pyHknuii.

2. BepTukanpHble U TOPU30HTAIBHBIE aCUMITOTHI TpadukoB. I'paduku qpodHO-
JTUHEHHBIX (PYHKITHIA.

3. Tpuronomerpuueckue QGyHKIUH, UX CBOMCTBA U rpaduku (y = sinx, y = cosX),
NePUOMYHOCTh, OCHOBHOM MEPHO/I.

O3HaKOMUTEILHBIN

PenpoiyKTBHBIN

IIpakTuyeckue 3aHATHS:

1. [TokazaTenpHas GyHKIMS (SKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

2. Jlorapudmuyeckast pyHKIHS, €€ CBOMNCTBA U rpaduk

3. IlpeoOpa3zoBanue rpahMKOB: MapauIeIbHbII IEPEHOC, CAMMETPHUSI OTHOCUTEIIEHO
oceil KOOpIUHAT M CHMMETPHsI OTHOCUTEIBHO Hayalla KOOPIAUHAT, CHMMETPHS
OTHOCHTEIILHO MPSIMOH y = X, PACTSHKCHUE M CKATHE BIOJIb OCeH KOOPIMHAT.

[IponykTUBHBI

CamocrosiTe1bHasi padora o0y4aromuxcs: M3yuenne nponeccoB 3KCIIOHEHIIUATLHOTO
pocCTa Ha puUMepax ObICTPOrO POCTA B )KUBOM M HEKUBOM MPUPOJIE, € MOCIEAYIOIINM
IPEJICTABICHUEM B BUJIE MYJIbTUMEIUNHON npe3eHTauu (4-6 ciaiios).

KoncyabTanmm:

Hrorosasi KoHTpoJsibHasi padora 3a 1 cemecTp

2 CEMECTP

BJIOK 4.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

37

Tema 4.1.
IIpousBoanas

1. ITonsTHE O Tpenene NociaeI0BaTeNbHOCTU U npenene pyHkuun. CylecTBoBaHHE
npejena MOHOTOHHON OTpaHUYeHHON MOCIEA0BaTEIbHOCTH.

2. [MonsiTe 0 HEMPEPHIBHOCTH (PYHKIIHH.

3. I[Tonsatue o npousBoaHON GyHKIHMH. OUZUIECKUN U TEOMETPUICCKUM CMBICTT
IIPOU3BOIHOM.

O3HAKOMUTEIIBLHBIN
O3HAKOMUTEIILHBIN

[IpoayKTHBHBIN

IIpakTHUYecKkue 3aHATHS:

1. YpaBHeHHe KacaTenbHOH K TpaduKy QyHKINH.

2. [Ipon3BogHas OCHOBHBIX dJIeMEHTapHBIX GYHKIMH (popmynsl auddepeHimpoBanms).
3. Ilpou3BoHBIE CYMMBI, pa3HOCTH, TPOU3BEICHHUS, YACTHOTO.

4. TlponsBoHBIE 00pAaTHOW (PYHKIIMH W KOMITO3HMIIMK TAHHOW (DYHKIIMH C JTWHEHHOM.

[IpoykTHBHBI

CamocTosiTeibHasi padoTa odyuarmuxes: [longroroska pedeparos mo remam:
1. «/lmMHa OKPY>KHOCTH U IIOIIAb KPyTa Kak Mpeestbl OCIe10BaTeIbHOCTEN .
2. «beckoHeuHO yObIBarOIIasi TeOMETPHUYECKAsl POTPECCH.

Tema 4.2.

[IpuMeHeHne MPOU3BOTHON K UCCIEeIOBAHUIO (DYHKIIUI M MOCTPOCHUIO TPaPHUKOB.

\S)

PenpoaykTuBHBIN

IIpakTH4YeckHe 3aHATHA:

[IpoTyKTUBHBI
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IIpumenenne
NPOU3BOTHOM

1. HpI/IMepr HUCITIOJIB30BaHUA HpOHSBOI[HOfI AJI HAXOXKACHUA HAWITYYHICTO PCIICHUA B
MPUKIIATHBIX, B TOM YHCJE COI[MaIbHO-9KOHOMHUYECKHUX, 3a/1a4ax.

2. HaxoxaeHne CKOpOCTH IS poliecca, 3aJaHHoro (popmyson wim rpadukoM.

3. Bropas npou3BogHasi, ee hU3HUIESCKUN U TEOMETPUIECKUN CMBICII.

Kontpoasnas padora Ne 4 mo reme «IIpousBojiHas v ee IPUMEHEHHUEY.

\S)

CamocrosiTesibHas paboTa odyuyarmuxcs: PazpaboTka MyIbTUMeTUHHOM

npesenTanuu «Mcropust co3panue nuphepeHInaTbHOT0 U MHTETPaTbHOTO UCUUCIICHHSL.

HeroToH u JIeHOoHUID).

Tema 4.3.
IlepBooOpa3nas u
HHTerpaji

1. ITepBooOpazHas.
2. HeonpeneneHHblid UHTETpall.
3. @opMyJibl U IPaBHJIa HUHTETPUPOBAHUS

[IponykTUBHBIM

IIpakTHYecKkHe 3aHATHA:

1-2. TTonsiTue 00 onpeieIeHHOM UHTErpajie KaK IOl KpUBOJIMHENHON Tpanenuu.
®opmyna HetoToHa-JleiiOnuma.

3. [Ipumepsl NpUMEHEHHsI MHTErpaia B pU3UKE U TEOMETPUH.

[IpoayKTUBHBII

CamocrosiTesibHas padoTa odyuarwmuxcs: [logdbop npumepoB npuMeHeHUs
WHTETrpajioB B (DU3UKE U TEOMETPHUH C TIpEACTaBICHHEM B (hopme pedepara.

BJIOK 5.

KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM

36

Tema 5.1.
DJIeMeHTBbI
KOMOUHATOPUKH

1. OCHOBHBIE 3JIEMEHTHI KOMOWHATOPUKH.

2. ®opmyna bunoma HeroToHa.

3. CBoiicTBa OMHOMUHAIBHBIX KOA(D(DHUIIMEHTOB.
4. Tpeyronsuuk Ilackans.

PenponykTuBHBII

IIpakTHYeckue 3aHATHS:
1. 3ajaun Ha MO/CYET YKCIIa pa3MELICHUH,
IIepEeCTaHOBOK, COYETAHU.
2. Pemenue 3ay1a4 Ha mepe0Op BapUaHTOB.

[IponykTUBHBIH

Tema 5.2.
DJIeMeHThbI
TeOPUH BEPOATHOCTEN

1. CoObITHS, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSITHOCTEH.
2. ITousTHE O HE3ABUCUMOCTH COOBITHIA.

3. IuckpeTHas ciaydaiiHas BEJIMYMHA, 3AKOH €€ paclpeaesIeHHUs.

4. YucnoBble XapaKTEPUCTUKH TUCKPETHON CIIy4aiiHOM BEJIMYMHBI.

5. IToHsgTHe 0 3aKOHE OONBIINX YHCEN.

PenponykTuBHBIN
O3HaKOMUTEIBHBIN
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CamocTosiTe1bHasi padoTa o0yuarmmxesi: Pazpaborka npesentanuu wim pedepara
110 TeMe «OT a3apTHBIX UI'P K TEOPUU BEPOSITHOCTEN Y.

Tema 5.3.
J1eMEeHTBI
MaTeMaTH4eCKoii
CTATHCTHKH

[IpencraBnenne qaHHBIX (TAOIHUIIBI, TUATPAMMBI, TPaQUKH), TeHEpaTbHAs
COBOKYITHOCTb, BBIOOPKa, CpeiHee apu(MeTHUeCKoe, MeIMaHa.
[ToHsATHE 0 3a1a4aX MaTEMAaTUYECKON CTaTUCTUKHU.

O3HAKOMUTEIIBLHBIN

IIpakTHUYecKkue 3aHATHS:
1. Pemenne MPAKTHYCCKUX 3aaa4 C IPUMCHCHUCM BCPOATHOCTHBIX METO0B.
2. PemieHne npakTHYECKUX 3a4a4 C UCIOJIb30BAHUEM MATEMATHUECKOW CTaTUCTUKH.

IIpoyKTHBHBI

CamocrosiTebHast pa6oTa ody4arommxcs: [Toaroroska cooOICHUS HA TEMY:
«CTaTUCTHUKA U BEPOSITHOCTHBIC MOJICITNY.

BJIOK 6.

I'EOMETPUA

62

Tema 6.1.
IIpsimbie n
IJIOCKOCTH B
NPOCTPAHCTBE

1. OcHOBHBIE NOHATHS CTEPEOMETPUH (TOUKA, MPsAMasi, INIOCKOCTb, IPOCTPAHCTBO).
2. B3anmHoe pacnosioxkeHne IByX MpsIMBIX B POCTPAHCTBE (MIepeceKaromecs,
napajuleIbHbIE U CKPEIMBAIOIINECS IPSIMBIE).

3. [TapamienbHOCTh MPSMOM U INTIOCKOCTH, MPU3HAKUA U CBOWCTBA.

4. TleprieHTUKYISPHOCTH NPSIMON U TJIOCKOCTH, MIPU3HAKU U CBOMCTBA.

5. IlepneHauKysip ¥ HAKJIOHHAsA. YTOJ MEXAY MPSAMOM U TUIOCKOCTHIO.

6. [lapamienbHOCTb MJIOCKOCTEN M MEPIEHAUKYISIPHOCTD JIBYX IJIOCKOCTEH, IPU3HAKU U

CBOICTBA.

O3HaKOMUTENBbHBIN

PenpoaykTuBHBII

IIpakTHYecKkHe 3aHATHSA:

1. Pemenue 3a1a4 Ha IPUMEHEHNE aKCUOM CTEPEOMETPUH U CIIEICTBUI U3 HUX; HA
B3aUMHO€ PACIIOJIOKEHUE MIPSMBIX B IPOCTPAHCTBE.

2. Pemienue 3a1a4 Ha NapajjieIbHOCTD MPSAMON U IJIOCKOCTH; HA NEPIEHIUKYIISIPHOCTD
IIPSIMOM U IUIOCKOCTH; HAa HAXOXKJAEHUE yTila MEXAY IIPSIMOM U INIOCKOCTBIO.

3. Pemenue 3anaq no teme: «llapamiensHOCTh U IEPIEHANKYIIIPHOCTD ABYX
IUIOCKOCTEW».

4. JIByrpaHHbIi YTroJ, JIUHENHBIN yroJl ABYTPAHHOTO YIVIA. YTOJI MEXAY IUIOCKOCTSIMH.
5. ITapaystenbHOE MPOEKTUPOBAHUE.

6. I1nomanp OpTOroHaIbHON MPOEKIUH.

7. N300paxkeHne IpOCTPaHCTBEHHBIX (DUTYD.

IIpoayKkTHBHBII

CamocrosiTesibHass padora o0yuarwmuxcsi: CocTaBiieHHEe ONOPHOTO KOHCIIEKTA 10
MartepuaiaMm yueoHoi auteparypsl 1 DOP no teme: «IlapamienbHoe TPOSKTUPOBAHHE.

13




N300pakeHne MpoCTPaHCTBEHHBIX (pUTYpY.

Tema 6.2.
MHOTOTrpaHHUKH

1. Bepuunsl, pebpa, rpaHd MHOTOTpaHHKKa. Pa3Beprka.

2. MHororpaHHble yribl. Beinykisie MHOrorpanHuku. Teopema Diinepa.

3. [Ipusma (ee ocHOBaHUs, OOKOBBIC pedpa, BpICOTa, O0KOBasi MOBEPXHOCTH). [Ipsimas u
HakJIOHHas npusma. [IpaBuibHas npusma.

4. Iapannenenunen. Kyo.

5. IMupamua (ee ocHOBaHUE, OOKOBBIC pedpa, BRICOTA, OOKOBasI TOBEPXHOCTH ).
6. [IpaBunbHas nupamua. YcedeHHas nupamuga. Terpasrap.

7. Cummetpus B KyOe, B mapajulesienuIie/ie, B Ipu3Me 1 MupaMue.

8. Ceuenus Ky0a, MPU3MbI U TUPAMUJIBI.

9. Ilpeacraienue o MpaBUIBHBIX MHOTOTPaHHUKAX (TeTpasp, KyO, OKTa’p,
JI0JIEKa3Ip, UKOCAdIP).

PenponykTuBHBII
O3HakOMUTENbHBIN

PenponykTuBHBII

I[IpakTHYeckne 3aHATHA:

1. Pemenure 3a1au Ha HAXOXKJACHUE DJIEMEHTOB MPU3MBI, IPAMOTO TapalIC/ICIUIIC/Ia,
TI0IA OOKOBOMW U MOJIHOW MOBEPXHOCTH MPU3MBI U MapalijiesIeuIe 1a.

2. Pemrenue 3a1a4 Ha HaXOXKJIEHUE AIIEMEHTOB MMHUPAMM/IBI, TUTOIIAIM OOKOBOM M TIOJTHOM
MOBEPXHOCTH MTUPAMUJIBI.

[IponykTUBHBIM

KonTtpoubnasi padora Ne 5 mo Teme: «IIpsimble U TNIOCKOCTH B ITPOCTPAHCTBE.
MHOrorpaHHuKm».

CamocrosiTesibHas padora o0y4yaromuxcs: [loagroToska MyabTUMEIUHHBIX
npe3eHTauui mo remMam: «lloHsATHE O CUMMETPUHN B IPOCTPAHCTBE (LIEHTpaJIbHAS,
oceBas, 3epKajibHas)y, «IIpuMepbl CUMMETPUU B OKPYKAIOIIEM MHPEY.

Tema 6.3.
Tesa u moBepxHOCTH
BpalleHus

1. Humuaap OcHoBaHuMe, BHICOTAa U OOKOBAs MOBEPXHOCTh, 00pa3yromas, pa3BepTka.
2. OceBble CEUCHUS U CEUCHUS MapajliiesIbHble OCHOBAHHUIO.

3. Konyc. OcHoBanue, BbicoTa 1 O0OKOBasi IOBEPXHOCTh, 00pasylolas, pa3BepTka.

Y ceueHHBI KOHYC.

4. OceBble ceueHHs U CeYEHUs MapaliebHbIe OCHOBAHHUIO.

5. Illap u cdepa, ux ceuenus. KacarenbHas IIIOCKOCTh K cdepe.

PenponykTuBHBII
O3HaKOMUTENLHBIN
PenponykTuBHBII
O3HaKOMUTENLHBIN
PenponykTuBHBII

IIpakTryeckune 3aHATHS

1. Pemenue 3anay no teme: «L{unusap u ero ceueHus».
2. Pemenue 3ana4 o teme: «kKoHycC 1 ero ceueHus».

3. Pemenne 3anad mo teme: «lllap u chepa, UX cedeHHs.

[TpoayKTUBHBII
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4. Pemenue 3a/1a4 Ha HAXOXKCHHE MJIOMIAIA TOBEPXHOCTH IIMIIMHPA, KOHYCa U CEpHI.

CamocrosiTe/ibHasi padoTa 00y4aloUIUXCsl: TOJrOTOBKA COOOIIEHUH 110 TeMaM:
«Hauanay EBximmay, «3HaMEHHUTBIC 3a]1a4d TPEBHOCTH.

1. O6veM u ero usmepenue. MHTErpasibHas popmysa oobema.

2. ®opmyibl o0beMa Kyba, MPSIMOYTOJIBHOTO NapaJljieenune1a, MPU3Mbl, TUINHAPA. PenpoayxTuBHBII
3. ®opmyIbl 00beMa MUPAMUIBI U KOHYCA.
4. ®opMyJIbl IIIOIIAAN TOBEPXHOCTEW LMIMH]IpA U KOHYCA.
5. @opmynsl 06beMa 1mapa u mwiomanu chepsl. [lonodue Ten. OTHOIIEHHE TIoHaAeH
MOBEPXHOCTEN ¥ 00bEMOB IOJJOOHBIX TEJl.
IIpakTn4yeckue 3aHATHSA:
1. Pemenwe 3a1a4 Ha HaXOXACHHE 00HEMOB Ky0a U MPSMOYTOJIHLHOTO
Tema 6.4. napajulelIeuIeaa. IIpoayKkTHBHBIN
O0BeMbI TeI U 2. Pemenue 3a1a4 Ha HAXOXKIACHHE 0OBEMOB MPU3MBI M IIHJTUH/IPA.
IUIOIAN UX 3. Pemmenue 3a1a4 Ha HaX0XAeHUE 00BEMOB MUPAMUIBI  KOHYCA.
NoBepXHoOCTeil 4. Penrenue 3a/1a4 Ha HAXOX/IEHUE 00BEMOB MIapa U ceprl; 03HAKOMIICHHE C YaCTIMHU
mapa u hopmysiaMu UX 00BEMOB.
Kontposbnas padora Ne 6 no reme «O0beMbI U IIJIOLIAAN TIOBEPXHOCTEN
IIPOCTPAHCTBEHHBIX TEI».
CamocrosiTesibHasi padoTa odyuawmuxcsi: CoctaBieHue TecToB 1o Teme: «O0beMbl
TEJ Y IUIOUIA/IU UX TOBEPXHOCTEN.
Tema 6.5. 1. [IpssMmoyronpHas (IeKapToBa) CUCTEMa KOOPJAMHAT B MPOCTPAHCTRE. PenponykTuBHBIN
Koopaunatel u 2. BexTtopsl. Monynb BekTopa. PaBeHCTBO BEKTOpOB.
BEKTOPbI 3. CnoxxeHue BEKTOPOB U YMHO)KEHHE BEKTOpa Ha YUCJIO.
4. Pa3noxxeHne BEKTOpA 110 HAMPABICHUSIM. YTOJ MEKIY BEKTOPAMH.
5. Ilpoeknusa BekTopa Ha ocb. KoopinHaThl BEKTOpA. O3HaKOMUTEIbHBIN
6. CkasipHOE IPOU3BEICHUE BEKTOPOB. PenpoiykTBHBIN
IIpakTHyeckune 3aHATHS
1. ®opmyna pacCTOSHUS MEXy IByMsI TOUKaMH. Y paBHEHUS cepsl, INIOCKOCTH U TpoyKTBHbiii

MIPSIMOM.
2. Pemienue 3a1a4 ¢ UCIIOJIB30BAHUEM METO0]1a KOOPAMHAT U BEKTOPHOI'O METOAA.

CamocrosiTeibHas padoTa odyuarommxesi: Pazpabotka npeseHTaiuii o temam:
«KomnrHaeapHbie BEeKTOpHI. PasznoxkeHne BeKTopa no JIByM HEKOJUIMHEAPHBIM BEKTOpaMy,
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«Kommnanapublie BekTopsl. PaznoskeHue BekTopa o TpeM HEKOMILIAHAPHBIM
BEKTOpam».

Bcero ayauTopHbIX: 88

CamocrosiTenpHas padoTa 00y4Jaronuxcs: 47

KoncynbTanuu 4
Bceero: 242

I[J'IH XapPaKTCPUCTUKU YPOBHA OCBOCHUA y‘-I€6HOI‘ 0 MaTcpHralia UCIIOJIL3YCTCA CIICAYIOIINC 0003HAYCHUS:

— O3HAKOMMTEIbHBIN (Y3HaBaHHE paHEee U3yUYEHHBIX OOBEKTOB, CBOICTB);

— pPenpOayKTHBHBIH (BBIMOJIHEHHE JESTEIBHOCTH MO 00pasily, MHCTPYKIMH WIH O] PyKOBOACTBOM);
— IPOAYKTHUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITEIbHOE BBINOJIHEHUE ACSITEIbHOCTH, pEelIeHHE MPOOIEMHBIX 3a/1a4)
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3. YcioBus peaau3anum JUCHUILTHHBI

3.1. MaTepuajJbHO-TEXHHYECKOE O0ecrieueHne

Peanuzanus aucuuiuinHbl TpeOyeT Hajauuus KaOWHETa T'YMaHUTApHBIX W COLIMAJIbHO-
SKOHOMHUYECKUX JUCHUIUIMH Ha 24 TOCaZO4YHBIX MECT OCHAIIEHHOTO  CIEAYIOUUMHI
TEXHUYECKUMU CPeJICTBaMH 00ydeHHs U 00opyoBaHHeM: yueOHas MeOenb, JoCKa ayIuTopHas,
MYJIbTUMEANIHOE ayJUOBH3yalTbHOE 000PYI0BaHHE, IEPCOHABHBIN KOMITBIOTE.

Ha IIK ycraHoBieHO clieayroliee NporpaMMHOe 00eCTICUCHHE:

— Oducnoe I10: omepanmonnas cucrema MS Windows, oducHsii naketr MS Office,
miatdopma MS Teams, oducusiii maker LibreOffice, antuBupycnoe I10 Dr. Web.

Ob6ecneueno nposogHoe nojkiatoueHue 11K k nokanbHOM cetn u cetu MHTEpHET.

3.2. UndopmanuonHoe odecrniedeHne 00yueHus

[lepeuenb pexoMeHIyeMbIX Y4YeOHbIX H3AaHui, VHTEpHET-pecypcoB, AOMOJIHUTEIBHON
JTUTEPaATYPBI

OCHOBHbIE UICTOYHHKH:

1. HanmasH, A. A. Maremaruka : yueOnuk / A.A. JlagassH. — 3-e u3d., UCOp. U JOM. —
Mocksa: UHOPA-M, 2017. — 544 c. — (Cpennee npodeccronanpHoe oopa3oBaHue). - TeKcCT :
anektpornbii. - URL:  https:/new.znanium.com/read?id=158377 (mata oOpaieHus:
20.04.2022). — Pexwum gocryna: o noamnucke TromI['Y.

JIOTIOTHUTENbHBIE UCTOYHHUKH:

1. HamasH, A. A. COopHHK 3ama4 1Mo mMaTemMaTuke: YueOHoe mocoboue//lamasn A. A., 3-¢
u31. - Mocksa : ®opym, THOPA-M Uznarensckuii JJom, 2018. - 352 c.: - (IIpodeccuonanbroe
obOpazoBanmue). - Tekcr : anekTponHbii. - URL: https://new.znanium.com/read?id=333205 (mata
obpamienusi: 20.04.2022). — Pexxum poctyna: no noanucke TromI['Y.

2. IIunoga, JI. 1. Maremaruka : yue6. nmocodue / JI.U. lllunosa, A.E. IlIlumoB. — Mockaa :
NHOPA-M, 2019.— 238 c¢.— (Cpennee mpodeccroHanbHOe oOpa3oBaHme). - TekcT
anektponnbii. - URL: https:/new.znanium.com/read?id=340085 (mara oOpaiieHus:
20.04.2022). — Pexum goctyna: o noanucke Troml'V.

HuTepHeT-pecypesl:

3HanuywM - https://new.znanium.com/

Jlanb - https://e.lanbook.com/

IPR Books - http://www.iprbookshop.ru/

Elibrary - https://www.elibrary.ru/

HanwmonanpHas snextponnas oubnuoreka (HOB) - https://rusneb.ru/
Me:xBy30BcKas deKkTpoHHas 6ubanoreka (MOB) - https://icdlib.nspu.ru/_

"UBUC" (b/] nepuonnyeckux uznanui) - https://dlib.eastview.com/browse_
DnekTpoHHas 6ubnuoreka Tromry - https://library.utmn.ru/

9. http://www.uztest.ru/abstracts/?idabstract=14 — ¢pyHKINN B HIKOJBHON MTPOrpaMMe.
10. http://graphfunk.narod.ru/parabola.htm — rpaduku snemeHTapHBIX QYHKIMHA.

11. http://www.math.ru — MaTemaTUueCKuil CauT.

12. www.exponenta.ru - oOpa3oBaTeiIbHbII MaTeMAaTHUYECKU CaMT.

13. www.matematicus.ru - y4eOHbIIl MaTepHall o pa3IM4YHbIM MaTEMaTHYECKUM KypcaMm.

e AU

HepequL I/IH(i)OpMaI_[I/IOHHI)IX TGXHOHOFHﬁ, I/ICHO.]'H)SyeMI)IX HpI/I OCymeCTBJ'IeHI/II/I
o0pa3oBaTenpHOrO TMpollecca MO AUCHUIUIMHE: Iiatrgopma Uis DIEKTPOHHOTO OOy4YeHHS
MicrosoftTeams.
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4. KOHTpOJIL H OIICHKA PE3YJIbTATOB OCBOCHUA NTUCHUIIJINHBI

KOHTpOJ'IL U OLCHKa pPEC3YJIbTATOB OCBOCHUA yqe6H01”4 JAUCHUIUIMHBI OCYHICCTBIIACTCA
mnmpenoaaBaTCJi€eM B IIPOLECCE IMPOBEACHHUA IPAKTHYCCKUX 3&H$ITHI>1, CaMOCTOATCIIBHBIX H
KOHTPOJIbHBIX pa60T, a TaKXXC BbIIIOJITHCHHA O6y‘-IaIOIJ_II/IMI/IC}I WHIAUBUAYAJIbHBIX 3a,[[aHPII>1,

MIPOEKTOB, UCCIIEAOBAHUM.

PesyabTaThl 00y4yeHus
(ocBOeHHBIE YMEHHSs1, YCBOCHHbIE 3HAHUSA)

®opMbI U METOBI
KOHTPOJISI M OLEHKH
pe3yJbTaTOB 00yYeHUs

OcBoeHHbIC YMEHHA:

AJITEBPA

yMeTb

* BBINIOJIHATH apupMeTUYeCKe JeHCTBUS HaJl YUCIIaMU, coueTast
YCTHBIE ¥ INCBMEHHBIE IPUEMBI, IPUMEHEHUE BBIYUCIUTENBHBIX
YCTPOMCTB; HAXOAUTh NPUOIMKEHHBIE 3HAUEHHSI BETUUUH U
HOIPEIIHOCTH BbIYUCICHUH (a0COIIOTHASA U OTHOCUTEIIbHAS);
CPaBHMBATh YUCIIOBBIE BHIPAIKEHUS;

* HaXO/AUTh 3HAUEHUsI KOPHs, CTENIEHH, Jorapudma,
TPUTOHOMETPUUYECKUX BBIPAXKEHUI HA OCHOBE OIPENEIICHMS,
UCTIOJNB3Ys IIPU HEOOXOJUMOCTH BBIUUCIIUTENIbHBIE YCTPOICTBA;
MOJIb30BATHCS MPUOTMKEHHON OLIEHKON U MPUKUAKON pU
IIPAKTHUYECKUX PacyeTax;

* BBITIOJIHATH PE0OpPa30BaHUs BRIPAKCHUN, TPUMEHSIS (POPMYJIHI,
CBSI3aHHBIE CO CBOMCTBAMHU CTETIEHEH, Jorapu@mos,
TPUTOHOMETPUYECKHUX (PYHKIIHHI;

HCII0JIL30BATh NPHOOpeTeHHbIE 3HAHNS U YMEHHSA B
NPAaKTHYEeCKOM JesITeJIbHOCTH U MOBCEAHEBHOM KU3HM [JIS:

* IPAKTUYECKHX PacdeToB 1o (popmyiam, BKItoUast GopMyIisl,
coJieprKallye CTeNeHH, paJuKalibl, Jorapudmsl 1
TPUTOHOMETpUYECKHE (HYHKIIMHU, UCTIONB3YS MPU HEOOXOIMMOCTH
CIPaBOYHbBIE MaTepUaIbl ¥ MPOCTEHIINE BHIYUCIUTENbHbIE
YCTpOMCTBA.

OYHKIUHU U TPAOUKHN

yMeTb:

* BBIYMCJIATh 3HAUY€HUE (PYHKIMH 10 3aJaHHOMY 3HAYEHUIO
apryMeHTa IpH pa3inyHbIX COoco0ax 3aaHus PYHKIINH;

* ONpE/EIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIINH,
WITIOCTPUPOBATh UX Ha rpadukax;

* CTPOUTH IpaMKU U3YUECHHBIX (QYHKLUH, HITIOCTPUPOBATH 110
rpaduKy CBOICTBa 3JIeMEHTapHBIX (QYHKLUH;

* MCIOJIb30BATh NOHATHE (DYHKIMHU JJISl ONTUCAHUS U aHAJIN3A
3aBUCUMOCTEN BEJINYMH;

HCII0JIL30BATh NPHOOpPEeTeHHbIE 3HAHUS U YMEHHSA B
NMPAKTHYECKO 1eATeJIbHOCTH U MOBCEHEBHOM KU3HM:

* JUUTsl OMTUCAHMSI C TIOMOIIBI0 (DYHKIIUH pa3InIHBIX 3aBUCUMOCTEH,

Uccnenosanue 1mo teme:
«Pa3BuTHE IOHATHUS O
4UCIIEN

Kontponbnas padora Ne 1

OO0yuaromias
caMOCTOsTeNIbHAs paboTa

Konrtponsnas padora Ne 2

Tectbl camonpoBepku

OOGyuaromast
caMoCTosATeNIbHas padoTa
HuddepenurpoBanHoe
TECTUPOBAHHE
Konrtponbnas padora Ne 3

Tect camonpoBepku
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NpeCTaBICHUs UX TpapUuecKy, UHTepIpeTaluy rpauKoB.
HAYAJA MATEMATHYECKOI'O AHAJIN3A

yMeThb:

HaXOJUTb IIPOU3BO/IHBIE AIEMEHTAPHBIX (DYHKIIMH;

* MCIOJIb30BATH NPOU3BOJHYIO U1l U3yUEHHUsI CBOMCTB (DYHKLUH U
HOCTPOEHHUs TpaHKOB;

* IPUMEHSATH POU3BOAHYIO JUIs TPOBEACHUS MPUOIMKEHHBIX
BBIUMCJICHUH, PEIIaTh 3a7aui IPUKJIAJHOTO XapaKkTepa Ha
HAXOKJCHHE HAUOOJIBIIET0 U HAMMEHBIIIETO 3HAYCHUS;

* BBIYMCIIATH B MPOCTEHIIUX CITydasix IO U 00BEMBI C
MCII0JIb30BAaHUEM OIPENIETIEHHOIO HHTETpala;

HCII0JIL30BATh NPHOOpPEeTeHHbIE 3HAHUS U YMEHHSA B
NPAKTHYECKOM 1esITeJIbHOCTH U NMOBCEAHEBHOM KU3HM [JIS:
pelIeHrs IPUKIAIHBIX 3a7a4, B TOM YHMCJIE€ COLUAIbHO-
SKOHOMMYECKUX U (PU3NUECKUX, HA HAanOOJIbIINE U HAUMEHbILINE
3HAYEHUS], HA HAX0X/IEHUE CKOPOCTH U YCKOPEHUSI.
YPABHEHUSA U HEPABEHCTBA

yMeTb:

* pemiath palMoHaIbHbIE, T0Ka3aTeIbHbIE, JIOTapUPMUIECKHE,
TPUTOHOMETPUUYECKNE YPABHEHUS, CBOJAIIMECS K IMHEHHBIM U
KBAJIPaTHBIM, a TAK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

* UCII0JIb30BATh I'pa)UuECKUil METO] pelIeHNs YPaBHEHUN U
HEPABCHCTB;

* 1300paXkaTh Ha KOOPJMHATHOMN TUIOCKOCTH PEIICHUs] ypaBHEHUH,
HEPABEHCTB U CUCTEM C JBYMsI HEU3BECTHBIM W,

* COCTABJIATB U PEIIaTh YPABHEHMS U HEPABCHCTBA, CBA3BIBAIOILNE
HEHU3BECTHbIE BEJIMUMHBI B TEKCTOBBIX (B TOM YHCIIE MPUKIAHBIX)
3aJa4ax.

HCII0JIL30BATh NPHOOpPEeTEeHHbIE 3HAHUS U YMEHHSA B
NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEIHEBHOM KU3HM: JIJIS
IIOCTPOEHUS U UCCIIEA0BAHNS TPOCTENIINX MaTEMAaTHIECKUX
Moenen.

KOMBHHATOPHUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM

yMeThb:

* pemaTh MpocTelIe KOMOMHATOPHBIE 33]Ja4l METOJIOM
nepebopa, a Tak)Ke C UCIOJIb30BAaHUEM HU3BECTHBIX (hOPMYIT;

* BBIYMCIIATH B IIPOCTEHINNX CITy4asx BEPOATHOCTH COOBITHIA Ha
OCHOBE II0JICYETa YKCIIa UCXO/I0B;

HCII0JIL30BATh NPHOOpeTeHHbIE 3HAHUS U YMEHHS B
NPAKTHYECKOI JeSITeJIbHOCTH U MOBCEAHEBHOM KU3HM: [T
aHaJIM3a peaJIbHbIX YMCIOBBIX JIaHHBIX, IPECTABICHHBIX B BUE
nuarpamm, rpa@uKos;

* aHAJIM3a UHPOPMALIMU CTATHCTUIECKOTO XapaKTepa
I'EOMETPUA

IIpoBepka pe3yabTaToB
UCCIIeIOBaHUS 10 TEME:
«IIpumenenune
HPOU3BOTHOM ISt
UCCIIeI0BaHHSA

byHKIID

Konrponsnas padora Ne 4

PasnoypoBHeBas
caMoCTosATeNIbHas paboTa
MIPOBEPOYHOTO XapaKTepa
OOGyuaromast
camocTosiTenbHas padora
Tect camonpoBepku

JuddepenunupoBaHHas
caMoCTOsATeNIbHAs paboTa

Kontponbnas pabora Ne 5

TectupoBanue

PasnoypoBHeBas
caMmocTosiTeNbHast pabora
MIPOBEPOYHOTO XapaKTepa
OO6yuaromast
camocTosTenbHas padora
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yMeThb:

* pacro3HaBaTh Ha YEPTEKaX U MOJEIISX MPOCTPAHCTBEHHBIC
(OPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C X OMMCAHHSIMH,
HN300pKCHHUSIMHU.

- OMUCBIBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX U MJIOCKOCTEN B
NPOCTPAHCTBE, APTYMEHTUPOBATh CBOM CYKICHHUS 00 3TOM
PacCTONI0KECHHH;

* aHAJIM3UPOBATH B MPOCTEHIINX CIIydasXx B3aUMHOE
pacmnonokeHue 00bEKTOB B MPOCTPAHCTBE;

* 1300pakaTh OCHOBHBIE MHOTOTPAaHHHUKHU U KPYTJIbIC TENa;
BBITIOJTHSTH YEPTEKU TI0 YCIOBUAM 3a7a4;

* CTPOUTH POCTEHIINE CeUeHUs KyOa, MPU3MBbI, TUPAMU/IBL;

® peliaTh MIAHUMETPUICCKUC U HpOCTCfIIHPIG CTCPCOMCTPHUCCKUC

3aa4Y1 Ha HaXOXKICHUC FeOMeTpI/I‘ICCKI/IX BCIIMYMH (I[JII/IH, YI‘JIOB,
TUTOIIA IeH, 00BEMOB);

KCII0JIH30BATh NP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4
HJ'IaHI/IMCTpI/I‘I€CKI/Ie (baKTI)I U METO/JBI,

* IIPOBOJUTH JIOKA3aTEIbHbIEC PACCYKIACHUS B XOJI€ PELLICHUS
3aJ1a4;

HCNO0Jb30BATH NPHOOPEeTEeHHbIE 3HAHUS M YMEHHS B
NMPAKTHYECKOM AeSiITeJIbHOCTH U MOBCEHEBHOM KU3HU:

* JI7Is1 UCCIIEIOBAaHMS (MOICTTUPOBAHMSI) HECTIOXKHBIX
MPAKTUYECKUX CUTYyaIlMil HA OCHOBE M3yUYEHHBIX (GOpMYIT U
CBOICTB uryp;

* BBIUMCJICHUSI 00bEMOB U IIJIOIIA/ICH TOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJI TP PEUISHUHN MTPAKTUIECKUX 3a]1ad,
UCTIOJIB3YS PU HEOOXOAMMOCTH CIIPABOYHUKH U
BBIYHCIIUTEIBHBIC YCTPOMCTRA.

Tect camonpoBepku

Kontponbnas padota Ne 6

OO6yuaromias
caMmocCTosiTeNbHas paboTa
IIpoBepka mmpoekra
«Y4uMcs paccyka1aTh
MU PELICHUH 33134 110
teme «Kpyrisie Tenay.
HuddeperunpoBannoe
TECTUPOBAHHE

IIpoBepka
WHIVWBHUIyTHHBIX 33JIaHAN
Kontponbnas pabota Ne 7

HrtoroBast KOHTpoOJIbHAS
pabota Ne 8.

HTorosas arrectanus
B (popme ycTHOTO
(MMCHMEHHOT0)
IK3aMeHa
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